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(54) MULTI-PROCESSOR SYSTEM HAVING SHARED MEMORY 

(57)Abstract: 

PURPOSE: To execute relatively high speed access to 
plural processors and a memory, and to guarantee the 
coherence of data for realizing a high performance data 
processing system related to a multi-processor system 
having a shared memory for simultaneously executing 
plural processings. 

CONSTITUTION: Processors 1-4 of plural groups 
perform access to a module constituting plural shared 
memories, and the operation of the processors 1-4 and 
the operation of the module are time regulated by a 
common synchronizing signal. This system is provided 
with a system memory control unit 15 in which time is 
controlled by this synchronizing signal, data channel 
control unit 16 controlled by the control unit 15, but 17 
for address/command transfer, plural data channels I/O 
(i), channel 18 for a memory address, and memory data 
input/ output channel 1 9 for operating input/output 
transfer to the module. 
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S©fifSSMCa-y h 1 5\ZMZ>. Z.tl*><D&&<D 
imt\z, m?Lii. ML, BU© 
«&©lfrf£ (t»!;U£, 03CRWIM) ©«k?&. g# 

[0 0 3 4] ->XxAnXTfeSTHPX/3V>-Hte 
SlfflAX (AC BUS) 17tt, ^^^©aff^* 

fe-££.<te, ;Wl:»t57?tXSMfABR 
EQ. ;fcf£-f£A7 t ffnHI# (AT.ffTfJJfcg) ABGR 
ANT, feiCX. «>JrCD^P-fe^-^CD«88M^fi, WJ- 
(C/4St?ab^5. £©<§•&, ^n-tyU-o^Bffi^tt. 
»*L<«. yn-fe<>-y-©#4ri:aL--/ h 1 5 iOfa 

[0 0 3 5] a^M5li, ^^'JTHU-Xffl?^^ 
;i/ (MADDRtRIESnSCtfcibS) 18S^L 
T, K*»*ffi7FH*fc, £©&fc#g<jl«lft:$"f$ 
>if.a-7>H (STARTA, STARTB, STA 
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RTC, STARTD. STARTE, *5«fctfSTAR 
TF) S-^fA • P^'J 5t«5l^--5. H©*^ S> 

• u -7 y H «, fcjfc DT. #«©* a. 

OHEUtiJa.— JM 10, 11, 12. 13. 113 

iiitfi i4*©-^£s*?u i&as-e-s. 

[0 0 3 6] tnSfflt-^a-jH 0, 11, 12, 1 
3, 1 1 3*5,fctfl 1 4©#*lC*5ViTtt, TYVKifi 
ft^ (MADDR) 1 8±tC#ft-rSNfK* i , 

frfeft*. Jico-^raSiKtt, ^D-fey-y-i, 2, 3 

i3.fctf4©£*i. ^^Ux-^A^/ffl*^ 1 ^^ 

(MDATtisEsns^tfes?.) 1 9 %> 

b (DCB) 16JC«fcD, a-yM5*65l 
[0 0 3 7] SSlC. tva-JHO, 11. 12. 1 

a? 3. 1 1 3*5±rxi 1 4©#*-rra, u-^x^Dwa*, 
^u^-^A^/m*^*^ (MDATts&esn 

^n-feym, 2, 3*5«fctf4tt, ^tl^n, &&©:r 
-m^H/ODl, I/OD2, I/OD3*i 
tXl/OD4^LT5 ; -iS'5 1J k'^;i'M«la-— *j Y (D 
CB) 1 6tCffi«t^n-5. 

[0 0 3 8] yXTA4#OlffS. ^W^TmffS 
rL-.y h 1 4(cJ;D^Sn5M»!W«#CKC*^ 

**)VMW3-=.y h 1 6 =£*ttlHlSStc± D«j£LTV> 
S. rn«, W^Lfc^S^tN^OfeOlr 

[0 0 3 9] dCT, ^^r^W 5 — ^©*S(IhISS 

[0040] ^— f^T^vmn^.— v m 6 

sfltt, f-m**I/ODl, I/OD2, I/O 

D3*«ti;i/oD4j;c x-^ s-etx^nx^-rsfc 

je>©4S>©^-^©§«^2 1, 2 2, 2 3fe<t(^2 
50 4 
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[0041] 2-o*b<r>mtfmm*. 5*-*^**jh/ 

ODl, I/OD2, I7'OD3^<ttXl/OD4±ir 

x-*£&0&i^fc*©4c>©fH»[Hi8&, -rfcfc-fe, H 

7-fA2 5> 2 6, 2 7:fc<fctf 2 8T?&£. 3r>»©« 
-*£ISD&ir&&©¥-©^-:/©K5KA*2 9T 
[0 0 4 2] 4t5«>©«ji£g£«, ^^'Jf-^A*/ 

£ft&3 5T?&£. 5 t3»CD«^H^«, 5«©"TJl^ 
^1^^-9-3 0, 3 1, 3 2, 3 3*«tCX3 4-Cab-5. 

[0 0 4 3] v;l>?7>:?1*3 0©A#«. 4t3CD^;P 
-7©g{f8B2 1, 2 2, 2 3:fc«J;tf2 4©HJ;*jK:|gj^ 

sn-s. set, ±8a-7;i/^i^^-9-3 ocoa^tt, jh 

&*££fT'5££:K:<fcD. H ^-f A* 2 9 tf-f ^-^;ko^ 

(MD AT) 1 9»C^b«»©x-^^r^;H/OD 
(i) ©*©— OSg&Wlc&iKt-^ili^liJtlfcfc: 

5. I/OD (i) *©ffi^ (1) te, ffifi_k 

Wi, gEJSOJC'SC, I/OD (i) ©ftibOfCOD 
1. I/OD2, I/OD3*itfI/OD4©<t5l: 

[0 0 4 4] 3 2, 3 3 

*5«fctf3 4 r-m^H/OD (i) © 

4ffl©A^Sr#T-5. £ S 
t, CftS. ©A* ©£•*«, gft&3 5, 2 1, 2 2, 

2 3$s,j:tf2 4©m*irttttsns. &*?U £©« 

ssmaw^n^nw^Ts^-^^^i/o 
d (i) 4^-^,§^ei5©m*^©Si^a^$ns. 

[0 0 4 5] ±Ev;l^^k^1J-3 1, 3 2, 

3 3:fc£tf3 4 ©ai^tt, -5-n-en, H^n2 5. 2 

6. 2 7£,fctf2 8©A^7lC^Sns. £©«fc3fc» 

^sffpitfcit), ^u^-^A^/m*? 1 **^ 

(MD AT) HSf-i'ft^H/OD (i) ©* 

©— ^ic&^u •fr-D/s.Tdit. %>*p><mm\z. 2 
^©■t 1 -*? 1 * *;n /od j&gg-rs z. t*^ 

[0 0 4 6] ^^W1*feJ:tfF?*/'t©»fm, 
6{cJ;0Sfe^sn5®«I/ftnv>HSEL 
1, -SELNl:fot«»3n5. £©«-&, dtt<=> 
©3V>Flc*tU MfflWfi^CKKS^r^n^W 
fflWfcsn*. hjit, 05;Ui» <*:©<*; 3 ^ri^oltg 

I/ODUS. ^^Ux-^AA/ffl*? 1 ^^ (MD 
AT) 19i, i©f-^ft^H/OD (i) ©* 



(7) #BI¥7-3 1 1 7 5 1 

©T-^ft^H/ODl^, 2 0©x— 

i/oD£-*icfflKan*a»u $ e> ic, g3©r- 

1 9izmt%2tlZ>ZfV3bZ>, 03tt, @l©7-+r 
:?5 1 ^©v'Xv 1 A^ ; E'J®ffll3.-y h©Sff«SI^S 

*'J$9Wa-y h 1 5l;»SSn5->XTA/U©7- 
k* h 5/ a >©*/£fc— IfglCfli^-r-S liin. 21 
©S^fc, ^fA^t'Jifla^y h 1 5 &*M|g|tt 
10 \Z&K>mi$.-?Z>Ztifi-?gZ>. 

[0 0 4 7] S3IZ*^T. i/XfA^tUOT^-? 

4e>©T-fc*M/— 5/a>mu*?y9 (ABUS ARB 

un i TtKiasns'tfej&'S) 7ot, wis^si 

2 (STATEMACH I NEtllSfia$n-5 
£<hfc£3) t, — a©l/yX?7 3, 7 4i, ?3- 
^7 5t, mWfO (OR) ®liS7 6i:^^5. 
[0 0 4 8] It©i''f^©7-t:'M'-->3>ffiny 
«/?7 0«, -e-©A*«r*5V>T, a^©^"D-fe-yi)-pa© 

#abreq (i) (gm (i) a, a*. tKsn 
*>) zgimz. ssk, =:<-^»^fe*fflViT, 

&©-*J±(M»«!©-Ot^©A*X«Flim#AB GR 

ant (i) ae* (i) «, «ns$n5) £at 

O&fr'ttCfcO, ->^xAA*X^©7^-t^<£ffnJ-r 
-5. r©AXffoJft-^ABGRANT (i) ©2t9&#. 

ifz>-^ammmzftt>nz. 

20 [0 0 4 9] ±|B7— b* hW— v'a >mui?*,9 7 0 
tt, ff^Kli ^XxA^'Jf&Jmn.-'.y M 5©& 
«[hIK©-SBT&5.^, ^©^SCfoTyntyD 

ftmmmttiz&o&m-zz. ± 

>H<Ei3lfflA-X (ACBUS) 17S/I-U ^frT^ 
»if££S£'r£ri-?>Fm*l££tt5l£. #t^, £©n 

40 ^>*i, £;/Hi»£)i*»frca&5*>£5Vrm^RW£, 
^*-ttlSn-57 ; -^©mffi* ; &7 ; w"7r-1' (Modify) f 
•5 £V>5SH©T-?©^*mLibfe£*-r{g^RW I M 
d^f^ns. ^B5{r#«-rsJ:3^©nv>H«, 

[00503 cne.©3-7>K*t^x5 L AAxtceKi* 

7^-feX*»#L-fc^t*5V»T©*-, nv>Hfe«tt;7 



—523— 



(8) 

13 

t> bn&v>«fc 3a u y-x (WAtf, d *s>3./w 

[0 0 5 1] £©$£, 'Jv-x*t$f«Ii:ft5©s 
Wo ID ->XfA /tX**fi*S n*: * * 5 © SriKtt 
-/XfA^tUiia-'y M 5(i, nv> 
F43<£tf7F^x©ft&£##rb;fc&K:'J h^-ffg^R 

ETRYtC^-TS. £©PV>F#£53ft;fc*£\ 
[0 0 5 2] Z\<T>£o\Z\sT, JiffiC9n-7>H«, 

-*£ti*m-f ^©^'jfrsttii&sn*^ 

[0 0 5 3] v'XxA^^EUWfflrL-y F 1 5#>e>§*I 20 

fcsn* (rn-y7 5 0A^«> k5?X^7 3©ffl* 
fcg^sn*) . ±12^3 7FWX 

R) T&^SfrStfejrr*. ±825 i =l-^'tt*fc» 7 30 

[0 0 5 4] rrn-ya^CDtiJrtW^tt, *rSBtt®ni? 
5-!?7 2 21 C0*fE«a8 D v «y i; 7 2 tt. 

IC, ±ie©*IS«ffin^y^7 2«, SfflSifCK© 

5. *n®z.\z. ftsttttn-??^? 212. fe-s^Mtc 

©feUtLT. Sft©^Py^^«li:J:ntciK<^ay 
U y-X©#ffi©36Efr£fiyrf -5 £ i*» 

[0055] ^nt$^.tc, wk#&dv>-;/£7 2ii. -e 

©{tiTJJCfc^T, -f*-y;P#^EN<£tl«f -So £© 

KT^s&uy-x*tffifflBitefcAs«^tc©*, us? so 



4$Bl¥7-3 117 5 1 
X^7 3»C#£f £7h*WX*<fctfn-7>HSrffl;ftfflS© 

[0 0 5 6] Vi?X^7 4tt, TFl'Xfe.fctfPV^K 

B. C, D, EiJjctfF©*©— ZHD&tfiWffl&iaBft 
•5. -f-LT, ^©-^©^^^'JTHl^Xffi? 1 ^^ 
)V (MADDR) 1 8±©^X^A • ^^E'J 5tC3ie.n 

(»»I#STARTA, STARTB, START 

C, S TARTD, STARTE, MtfSTART 
F) . 

[0 0 5 7] 2ZIZ. S&Slfi^lCiOKtebfc^^U© 
£tfrU f-^ft^fflf^-^ h 1 6 (01) *M 

mt z (c®«ir^mns*%s nfc n v > h 
-r-s. m&mv®tt<DmG\z}z. m&(tnz, pv>h 

(#&<!#) OENA, B. C» D, E*5«ktfF(C&t; 

*;n 9 ±jc^^m L&©?-* zmm? * eta* 
Brutes. 

[0 0 5 8] £©«k3fc*gm«, ^*mb«ifP©a!FfllC 
*^T» r^»f^j r^ft (Intervention) J 

*«fijie.^:Vitv^^#T-c±i;#5. ci©£t«, z 

[0 0 5 9] (1) l#S057yn-?-^7r-f*» 

JS^*., (Write Through ) . 

(2) 2#B©7^ > D-5 1 -«{^jJi^Dfct#©*, €f 

t (7-f FA>vi7 (Write Back) » ifcBat-ZV;? 
(Copy Back ) ) . 

[0 0 6 0] l#|(D77n-fH r-JClMAS 

n^ac, ^•^©g^&a-fcf^rr*. -rftfr^ 

[0 0 6 1] 2#g07^n-fl:*^T(l T^T© 
a * * >J ft »r#*-T 5 ^-^ © 1 ¥&^±ffi©^*-ffl L- 
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[0 0 6 2] ±m<D2m&<D77a- ; ?-?\t. €r^7 
-*£3te&t7tttffc£>fcK, -t-LT, ^©^P-fe-ylr 

©x-^tt, surra *^&upg-t?, sienx^fc^-^ 

OENA, B. C^i^D^fflL^ViJltT, 

©ajTjatiSitsft*. jo 

[0 0 6 3] $?£L<fet, v'XTA^^'JWflaz-yh 

(L^Lfca*£, :oar«;H5li, 1#@© 

;:©2#BcD7yn-5 1 -e«, :?*p-fe-yirffi© 

ff-T5fc»t, yXfA/t'JMfla-i/ h 1 5K, 9 
*©:/P-fe>y1ra>e>, rMWS^Sltt. ttSHS-ff 

snoop out (i) ^nzottmm 

^SNOOP OUT (i) «, fAcynty!)-^ # 
SNOOP OUT (i) te, ->7fA/U (ACBU 

s> ±.\zft&-?z>n&mv&7ft&. **yS'3.* j E»Jrt 

fc&V>7*— *te8MSLTV>*# (SNOOP OUT = 
NULL (x-^fcb) ) , &7tU> ^fr>a^t'J 

©X*U£#fflT£±3&x-^tClll«LT^-5# (S 
NOOPOUT = SHARED (ftt) ) , 3=- 
^•yv'a^^E'JftJC^U, >5>o, ;**Uftt::^S;ft-5 

LTV*<5 (SNOOP OUT=MODIFY (tf-f 

[0 0 6 4] ±|B©«SHI*tSNOOP OUT (i) 

tf, :7*Piry1rat»fP4»Tfc*<fc^53S^ *fc«, 
^P-fe<ytrWT^-^^«K2ISns»#K> IK£x-* 

(SNOOP OUT = RETRY CJhH) ) . 
[0 0 6 5] cn&O^ll mWtmu=Sy2 7 2\Z 
«kD£«£n*. i ©*H«I8 p 5^ -yir 7 2tt, ->Xt- 

gftbfcfl-Sttf TMODIFYJ £ 

TZ>!&mt$>Z>Zt&>'X ; rl±* : EVmm3--y h 1 5 
f-^ft^JH/OD (i) Jttty* 



4#gi¥7-3 117 5 1 

16 

[0 0 6 6] ar&fc, *(S«ffiP^>y^ 7 2it 

;i'2os^u f-^-fnw- (dcb) ©a*© 
h ^ >tf ? -> a >\z*s v^t u v-x zmz&i,* 

tf&tltm^zte, ±82©^IS«J8P^-y^7 2tt, 
ft©®:fcfC*tL&fciU^«$fc«£-*j-;t-5. ±E©*IS« 
lDy-;i'7 2it U hy-ffi^RETRY^n 
^tlCiO, 5i#©hy>^->3>£f?li:£ii-, £6 

[0 0 6 7] S>«r©^"P-fe-y1r^e,§M$nfc 
ttffifl^SNOOP OUT (i) », !&31fni5FK7 6 

f*n?-*gtc£n-S>. c©^asfPieiK7 6(i^fc, 
a&^^t^a^n^S^-lctt, WIS«18P>?>y^7 2 
A^'Jh^fi^RETRYSSgtS. .LIB 
©HSfPlHlK 7 6 te. A R E S P st^rs. 

£©ffl7j<f-SfARESP«, i/7fA;U0&iJ8SS 
abTa-irW^'PirylrtS^ISnst*^ NUL 
L, SHARED, MODIFY, £fcttRETR Yl£ 

[0 0 6 81 B4B, 01O7JH i 7ntyU'-->7f' 

«. 01©-7;^yp-tr>yit- ->7>T-A©Sbfe, «MC, 

«w«i= y h 1 6 ommzm-tzin 5 >^ • ^ 

«. 01 ^©^ajw^cKw^-r^Att, ^f«© 
crfc*>i>, ?p-y?f§^) c 

K©^S8*«l;rXW'^*^LTV>-5. 
[0 0 6 9] 7?tXM*i^ABREQ (i) ©^ 

-•y h 1 5lcj£5£,h#T#££-5fc7£'-fe7.S:fc©tt 
ffi£*L-T^5. ^©y-f-^y^A^. ^P-feylt©— 

oicHu, s^^©am7^>©mgt«^i^'<;i'*^ 

?Z>t^5Mmz&»T. ^*«^'b©Ta&5. 

[0 0 7 0] ^fillr, nxffBlft^AB GRANT 
(i) ®^t^5A(l v^xA^^USIffllrL-'y h 
1 5 \z&^Tm*<D7n-tyWzM*>ti2>l&&m^<DW; 
J8*t, ^WfC^U<!:©J;5lcSfl:t-**^^««)C^U 
TV^. TKl/X/PV>H«Slffl/tX (ACBUS) 

-^©tt^©aEfb*SLTi^„ ;:n5©7H^xfeJ;t; 
p-7>Htt, /P-fe'y-y-©^*^, SVJfcStt*RrM 
©»3WC->X7 1 A/N*X±fcSE2l$n-5. 

[0 0 7 1] tfJBm-^SNOOP OUT (i) 
■V^Ate, a*©7 r P-k-y9-*»e.>'X5 L A^ ; E'JWffll 
rtn-y h 1 5\zM*>tiZ>m^<nVtm\zMV. VtWzMf 
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nv>F6i£fflA*X (AC BUS) ±(C#*E^5THW 

[0 0 7 2] fflrtft^ARESPW^-f-r^Ate, 
«g2UBA7. (ACBUS) 0 2t3©5-f>±C2IW$n 

5«^©ttt8tHu i$rat»^£&«e<j&£ft£3iu 
oop out (i) (D&mizj&mvTSLmznz. ± 

E©fg#fc£cf€?, S'X^A^UIMftx^y M 5 20 
tt, a^cDSfrtc&g&y y-x#, S**©^racD»l 

A^t'JIBIPazyH 511 S*E<Dh7>1f^v'3> 

«l/TVs** (null) , ftffl^nsr-^ 
KM«l/TV»*«» (SHARED) *», 

(MODIFY) ST^TO^D-feylJ-Cftl^-ar^i'p 

[0 0 7 3] S5C i'Xf A^t'JMB^? h 1 5 

Fl^JB^*** (MAD D R) ©y-ft^7AIt *s . 
XfA^t'JfflSi-y h 1 5$->XfA • 5 It JO 

[0 0 7 4] ft«iC> f-^ft^JH/OD (1)0 
<c*)VfflWa--v h l 6 ©tttBfcWU *lBfc*rr** 

t>%. *d^«|P1, P2, -PI 3«M£i"«. 
*flW4. MDKWW "0" T?»**, 40 

"1" irfEfcTS. 

[0 0 7 5] H4K*V»TI4, Jn^^MiDfc^ 
#OK* "0" #6 WW "1" ^©3&tt. 
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■6. 

[0 0 7 6] Cne.©h7>if?->3>IC«» 
IC, TE©40©^'f^*-5. 
(1) ^-^©WeSK^HJ-r&fefc. **^n-fes»U-i 

( i «IE©6I&) CiDfrfcftSS'XyA • **U 5^ 
©7^-feX: H©$"r7©F9>y ! ?>'a>'«. ~fn 
il>yy-»C<fc07^-feXM*«#ABREQ (i) 
U *©«fc, 7HWX*«k^SK*aiL©3T>H*3l 

[0 0 7 7] (2) ^-^©JSB&^fctr&J&fc. 
^□tyit i lC±Dtft>n*^T-A • 5 ^©7 

SM^ABREQ (i) fcifjRU -tOffcfc. 7YV 

*:fe<fctf»£&*©3V>K££5Eifc«fcD#!!rr 

5. 

(3) I©^Dt9tY (YttlEOfflB fcJcDJMW* 
^«.mb©h7>-tf^>'3>t*ViT, fcS^n-feyU- 

[0 0 7 8] ■S6K»L<«H8^r*i. ^©^-f^©h 

7>if^->3>«, x— ^©jbbj&^tV 7H sn, 

SNOOP OUT (i) ©7'f>^l/T>'XfA^ 

(4) i/o^y-fe-y, 

fft»n*a«: ^©h7>1fi'v'3>tr45ViT«. * 
[0 0 7 9] COi"f^©h7>fi'i'3Mt 7FI/ 

lc, ^ntyf (Sfctt, m«i/o) At#Ssn5i 

— t3©^tLT, MSiP lfcfcHT— ^)© (*fctt~o 
■BU©) 7f-feXSI*m^ABREQ (i) #£^3*1 

[0 0 8 0] T-Ehl^-^S^fflWi'XxA^yfH 
»a.-y h 1 S^Ti'tXS^SSW^fc^, £© 

h i sit mmp 2 t^vjTnxfppnt-^ABG 

RANT (1) SS^-r-5^tl*«fc0, ^D-feyU-lt 
^TST^-tX&ffWrS (04tp©AB GRANT 

(i) ©««j©#d . ^©7^-fexn ^-a65e»e.n 

[0 0 8 1] ^D-fey1MaVN*Xtr5m-StABGRAN 
T (1) SS^Ufc^, ^©^D-k.y-9-nj, flaj^-t* 
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05KBP3) o yXfA^t'Jifla-^M 5tt, d 
©7FW*££ttStD, ^i-^AtfSS^Tl^Zlt 

^v'i-jwATit, etc, ^*-m 
(maddr) 1 8±ti@ia-r«)i 1 tK<ko, ^ 

[0 0 8 2] —3©«iU-T. ^»3P4©»5ra 

S^^'Jr-^AA/tiiA^f^ (MDAT) 19± 

tM * ^©i&f^SrJiff r sfcfe ic 4 o©^ d y 

[0 0 8 3] fHPTtDlffltfil v-X^A^UMW 
3.r:y h 1 5tt. ; 6>?a.-;l'A^6©lH* : £pItg[C'r 
-^fA^t'JMflia-y h l 5 Hi, ^-r 

*;P2 0 ^^UTCDr-^ft^Mllia-? h (DC 

b) 1 6^e,©ai*&Bi«ic-r5. r©s£\ ^tuf 

ltt^-r«.r<»:tr«kO, *5?3.-^A©a*«38»6^ 
Dir-y-9-1 ICx-^^it^n^c ^©J^fcLT, ~f 

[0 0 8 4] S«lP4A^P7S?OimT(t 

&ft-2ft®fc^Z\£\Z, WZftT-bZ. 3 SIC, HJBP 30 
4 0»STH ^©^^^-^©THU-XSritfti-rsa 
WT^ ; EU7Hl'^fflft^ (MADDR) 184« 

HCMfc, JiWP7©»3 
WTtt. ^Uite©? 5 — *?**Jl'I/OD£©ra-C 

^©x-^esi-rsgw-e, ^'j^-^Art/a* 

(MDAT) 1 O^i^-^^^^M^lrL 

zii/h (dcb) 1 6*&m-rz>z\thJn>]m-efoz>. 

[0 0 8 5] ±ia©<t5fc[&*$tlfc'J V-X©ttffi 
tt. yXrA^t'J Wfflio.^ yM5 ©WI8# jl n v «y 

(MADDR) 18lt 3&€?#ffit;:ft£„ C©fc 
^D-feyiM <t^:x-;W £©|Bn?gl?a&$*l£ 
h 7 >1f ^ a >©?6^^T^-li:5fcii&f^*tSLT 

mzfonmm*Wimmzi3.z. 

[0 0 8 6] mmP 3©»WT«» ->X^A/tXT*S 
THPX/nv>H<£2lffl/tX (ACBUS) 17il: 
#ttT*7 HI"***. yXfA^^'Jfifla-^ h 1 5 50 
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a? 

Thgrnzn*. ^ne>©7 p p-feyt}-2, 3*^tX4 
rau mv7} i u7>\z&r)m%.2tiz>®m&* ^n^n© 

ffi^i:©«fc3^^ (**, tr^7 7-ff) Tf«r* 

[0 0 8 7] t>U £©.£5fcte!?Ka*#ftbfcV^ £ 
&%3ttTV>£©*Ti&*ftStf, aAr©^nir 

a-y h i 5tc#u utifc-rzmTFi (x-*ftL/# 

NULL/S) fc^rr-SttSHi^SNOOP ou 
T (i) £3tD&tf. SSfc, ^»3P5©«^{C*^ 
T, -^fA^'JMSaz^l 5«, NULL/S 
Oii^Sn&fflMfARE S P fc-r^TO^D-t 
y J Q-\zm%Z.£\Z£r). a4r©ya-fe>yiJ-{C*5^T=^'¥ 
yva^tU ©«0itr»-r-5Mi8f©»fPdtll*^n^ £ 

[0088] - 't, mssp 3©^rafc43^T, i^a 
^x&irosnsfea&tiB&rs. ««3P4©8!wjc* 

l^T, :/n-feytf2WU t5?a-M (2>A) ©«# 
mvmi^Ofttb\Z, ->XxAA*X±C7H^XS:Slte-r 
5. ^©7KkXli ^E>?i-;i'A©^ttibi)-'f 9)V 
£ o 3 UTtltft D co ->x A * * U 

V hi 5fc«fc»3§<g£ftS. 

[0 0 8 9] ^©«k'5^«^^<tnfi, vX^A^'J 

v-x&&m -zim-vtetz^ z. t &&&Ltzm&\z, ±u 

(DO.~y M 5tt, *^)7YV7,m=?*r*)V (MAD 
DR) 1 8±lZ7FUXZmmLU^, ±12© 
■>Xf A^t'J *9»n.- <v M 5 *», ^D-fe y-iJ- 2 , 3 
*J:^4*>e», ^tUL«i#©ISC ^r^y^a^^U 

#<*ff Snf, ^D-fey-9-2*«^fflLS*Sli0iEL' 

l fc ttniitt ^ * us *r^T©y D-tr -yij-t'a^i 

[0 0 9 0] -^tl^xtC, ra»3P 7 ©MPb1{C*5^T. 
ntyD-211 7?tXl*«^ABREQ (2) *S 

a*L. S5c, ®mp 8<Dmm\z^x, ->xfA^ 

^ U fflW?-- V h 1 5tt, A'Xffnl^AB GRANT 
(2) SflM^TS (^©ig-&. .fcDS^ffiifeJB&St) 
•^H^, ■te©7 r Piry-9-t«fcO[S|^{c^:$n^^t(i 

[0 0 9 1] ^»!P 9 ©JCflaiC^T, -fu± 

vV2\Z. 7HWX/nv>-HC3lfflA*X (ACBU 
S) ±C7HVXSH«2IO)i*, t^a-Jl-AtJJL 

^*.WL»^ss*-rs. c©«^. Mtsn*uv 
-x*^v^Tv^©-c. *©«t^^»^3ifT$ns. 

[0 0 9 2] ->X5 L A^ ; EUftIffll^--y h 1 5*^^^ 
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LIT FP-Xffl^-v*^ (MADDR) 1 8 -L^T h* 1-7. 

tmmztiz (i«p i o) . -€-ut, mm? i 3©m 

fl^**^ (MD AT) 19. f-^ft^Jl'Mi- 
yh (DCB) 1 6 45 < tr/x-^5 1 -V^;H/OD2Sr 

[0 0 9 3] dT, yD-feyU-3*V^^©7^-feX 

&nfc7HW^*7Hl/7./3V>HfeiH^X (AC 10 
BUS) ±lrMWT5. £©#&, tya-JPCA^^ 

V>. C©S6tL,T, E^a-^C/O^Sii^tfJSftS^r 

n-s. 

[0 0 9 4] &tz—%T. fc-S^yv'i^imKlx 3? 

5. J3J8P6©8IfflJc*5V>T» 7 , Diry-y-4*t 

7HW/n7>Kgil;U (AC BUS) ^©7^ 

J4, ; Evi-^B(e:|Rllte.n7S:7HPX*7HU'X/3 

[0 0 9 5] ~>X7-A**:V®W3.-y M 5 tt, 
l J7Hl'Xfflft*;i' (MADDR) 18±tC7HkX 
£«BetL 03JSIP7) . tya-^B^UStS. S 3» 

±iaoD->XxA^^E'jaffllrL- -y h 1 5 tt, tfM 
i^SNOOP OUT (i) g^LTHS 

OOP OUT (3) dctntf, rAn-feylf 314. ^Ex 
^77^ (MODIFY) <DVmz*>Z>) . 
[0 0 9 6] ^-n^Aft, yXfA^t'J - y }^ 
15H, rARESP=MOD!FYj CDg* (ifflP 

8) THi^xfe^^snfcx-^roJigj&t, 

1 OCgBBflfc^T, ->XxA^*'J«ffil3.-5/ hi 5 
«, 7"a-fe.yii-3*>5, f-^ft^H/OD3, x 
— 3^V*;HW»:i:=.;y h (DCB) 1 6£><fctf7— ^ 
^**;H /OD4^lT7'Dtyt4^ 
r -f 3 tifcx-* £IEj£T-5> £ 1 ^fgCTS «fc 5 
T^-*?*****:^* h (DCB) 16£fWfiPT 

>HOENB©f^ffllC«t»3, ^E^a— ;PB^6Ki*ai$ 50 
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[0 0 9 7] #£L<14, ya-fe^iJ- 3*^©^*^- 

MSti*. #*Stt»s«&©^:/©h7>if*->3 
M4. ftS^*®!*?^?^ a 
[0 0 9 8] mmP8(omm\z^x. ya-t 

y If 1 14, ->X-r-AAX^OT^-feX(Dfc8&tCT^-feX 
S*ffABREQ (i) Sffi^t^. r^T, iOiiS 
V>«5fcJffl&£*t-£*fi©7^1r75*#±<£^#&t:: 
14. 7n-fey-y-lt4, 7 HkX/nv>Hg5lfflA*X 
(ACBUS) ^CDTi7"kX*SI#-rs (M«8P9. A* 
XffnHS^AB GRANT (1) >0*£3*$*V5) . 

[0 0 9 9] -5-ftt$> JiJ«p i o o»3r5tr*^T, 

(1>B) . j&vs. TKl'T./riv^KgjgfflAx (A 
CBUS) ±tc«#&^nv>K&i£mf-5. ->XfA 
*EUfH»:x:zy h 1 5*«U V— XCg8"r-5#V^flt^ 
L-^^i:^5{S^OTtC, JH$P 1 iowibk:*v>t, 
±E7Hl^X*». ^ ; E'JTHWXffl9 1 Y*;l' (MADD 
R) 18tfiISn5, 3 6tc: tf^&t^c^-^O 
«B#. T-i'ft^H/ODl^S^tijT-i'A 
A/ffl*^**;!' (MD AT) ^vtetsn^. 

[0 10 0] uCT, U V-X*<ffifflRrtgT?^:Vi«^- 

\k#hz>®&i)\ t£.tz.u. mnv 1 lWJWMT^EU^ 

-^A^j/ffl^?^*^ (MD AT) 1 9*t»fp-r-5C 

fMOD I FY<DmzMip-?Z-V$>Z?) » 7-?(DJR 
g:fc«fctf7FWX©fE3!l4ffiit3n5Ta&;3 3. 2 5 
fc. M$P 1 1 <7>8§HBtc*sVvr, -/XfA^E'JSIia 
M 514, U h7-ff^RETRYSI^t5T* 

[oioi] r©«£\ me>7n±wiz£t)m7jizn 

fttT^r-fn* (modify) t-*SK:«^£ft 

£##&#-g3£}4, ^C©J;5^2t?©S^i,^T«tS 

•rs^tdiWiE7a:^t(4, v^STfc^v^t-eab-s. 
TESr$n5«fc5tcft«>enT^-5 1 fc€t4, #€rii*s 

*4. ET^^r-fg^tWSirr-S. L*>Lift^6. !1 

[0 1 0 2] tr^7 7-fi^ 

MOD I FYtCt-StoW^D-fey-y-W^ft^tJ^-B-fc 

fflLtf^RWIT (-T^fc^. SK^tbbx-^^^ 

for-f sn^-ca&5 5citi4, fEfc^enTti-s) 
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*fc<k©<hfc-5. ttvp^iz. —•D(D7u-tyfrft6i& 

©^D-t^-y-^x-^cDSBseM-r^fe*^ n&© 
[01033 «i-a-rntf, 2a©j?*©»?§tcj;^^^ 

#*5l£ns. ^©.ks&^twu — jK©->x5\k©A 
Sto^-to*****:, ^p-feyy-ffio^-^^iii^t, 
y i»T7 t-txomm&mm-r * z. t [c«t d ^itg-c 
[0104] ±f3©&5£K:<fctu£ wt«, mmp i o 

Cl61l:*V>Tv :/nir<y*3ai, 5*-^§£&*©fc 
i£>©y^-fcXg3fc£tl5Pb (7?tXS*i^ABRE 

q (3) ats^sns) , mmpi i<Dmm\z& 

X^©T^-feXSflFnILfcS-& (AXUFnJfg-ftABGR # 
ANT (3) . :/D*5>*3tt, :/n* 

y -9- 1 unjtt e, nfc<t# i / o t m vmn t * o » 

f^^J&fe-T^fcJe)©7 H U-X&7 H L-X/nv^KteSt 
fflAX (AC BUS) 1 7±fc5im-r'5. 
[0 1 0 5] J'XfAjtt'Jiiarjr M 5*t, 1/ 

V-XO^^^C^^it&Jt^Lfe^-g-. ifflaz 
yM5(l T-^ft*;HJ|aZ"^ (DCB) 1 

i /od 2^tes-r^ ±5 fc^sn-s. 

[0 10 6] m*T^T#fcSiW«, 01 lfc^b 
5 s — ^^ir^JWWfpany h (5 s — 
XA- (DCB) ) 1 6*t7 ; -*##ffli(i : ?£±<t>o 
T^&V>$£©7-*7^^f;:fl-&UT^-5. *-*U$> 
Afc» x-* ©31 §©£*!«, X-^^^^;UMWi- 

[0107] ufc*t-3T, ■£«©7 r D-fe-/-y-^e,m*$ 

$n«^wMW©^i-i^< ^f^MMtcfev^rssisn^ 
±5l:*66nTt^. r©i^M«M©SI{r±0. ->x 

*tJ£-r5 U 7-X£i«ffli5firr&£a>5a>£&&T£fc 

«e)©^fM*t#A^n^. 

[0108] —o<Dmmmm\z^x, ^-^^^^v 
i$m=L-v v i &*ft]sX7-?im : &istxz>mz\t. 

t^TOJIS Of-^ft I /OD (i) . T—jr 50 
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?**)l>mWZL-y h 1 6, ^t'J^-^AA 

/a*?t*Ai 9^aoT±E©-^©i^m^«8W(r 
x-^^e^^n-sct^tts^frt^-s. n©»s\ 

[0109] *siw©te©sieitin«. i-pxn-ffi 

X*t£«A-5. t(f^©A*«»^^X^tt, g«fiB2 
1. 2 2, 2 3, 2 4*«k^2 5©-r<*T8Sfll©««J© 
tfcUfcEHSft*. &#©A*fiy$t^X 
6B*ffl©H7-fA'2 5, 2 6. 2 7, 2 8*5.J;tf 
2 9 ©±85fll©««I©&«tcEBSn-5. 
[0 110] A#«#l/vX:S'©*£SJi§Lfc$£\ 5* 

-*ax, Tfcto-s, x-^©«Ktt2o©ssnt;5)-S!i 
sn*. ;ms>©26ft©&*}4, 2t3©»iK-r-5^D^ 

-©igfrli. 5*— ^««»«r**«HWJH«l«», 0 3£# 

%>, i»!rnfti«n»mtrfi<«:«. 
[oiii] $e,tr, A*«j#vvx^*<fci;ai^ffi^ 

T-pommts-DiDmnizftM-znz. znz 

©»n©#*«» 3^©»iffir-5^ny^«M©— 
f^TMtS. ±f2©V>-fn©«"&K:43^T*>, 
UT-?A*/fflAftM (MDAT) 19±f## 

izus&ommmmiimznz. setc s^-s^r^ 

9 £M©&ffi tcM ba5#Wfc*to£ to* SfT 

[0112] ^©iSfcx-^Ax©^^;:^ 
9. ^tUtr-^ft^iflaryh (DCB) t 
©ffi, 43«fctf, f-^ft^Mi^^ h (DCB) 

±vvni%^fk&mm\zmm-r5z£&nim\ztL2>. m 

5te, HI 1 ©V^^D-fey* • ->XfAOf-? • ^ 

[0113] c^Tfa, *%w<D$mmw)v^7uM 

to%, x-^^+*;HW»3.-y h©*^S:^D.y^^ 
[0 114] |25t^T<fc5lr. ^^EUx-^A^/Hi 

^j^-v^ngfi, 6 4 + 8t;^/ nc«fco«^$n^. 
::©«fc5^«^fc*^T«, 8 A-f NoM^IJgiC CTS: 
to%, -fi©9— H) TfTton-S^^rU^W^-^e 

n< h©x7-iiiE3-H (ecc) t.tmmziz.%. 

T-ffr&Vl 9tt, §©SP3 5*s«fctf F5"fA2 9 
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[o 1 1 5] g*t!$3 5©m#te, .^ufr&sflrsft 

SKfflOS^y^ (SYNDR GENiBgfBSn&il.fcfc 
££) 3 8{C^^n^t*{C. -jecO^-f^OX^- 
ITiE*-yh7-^ (DATA CORRECTIONt 

[0 116] ->>Fn-A£ji£fflOi?5> : j7 3 8fi, S# 

SlCgCO #^ITIE^Pltl75:x 7- 1 (&« 
©gnE^JtlftX^-tC^UTte, rx^-ITiETW 

mi z^TZMum^zmTiiTz) . ssjc ±ge© 

~»}iu-&£.ffcmu¥y>7 3 8«, fnE^fcX^- 
SITiE-rSfcfetC, X^-STiE^y h>7— ^3 9©ne? 

[0 117] £ elegit, -kfB©~»Fn-A£j£ffln 
3 8H AW h©«$8©#*t::2fU ;vjr^« 

we aw hzmm-Jvz. zo/wrsmmm/u f 

ft, upyi;^>Va-^mmui?y^3 8iz^0. 

Xy-MiE^y hV-f 3 S <DU*Jy >?Xt, tttfj^** 
;M 0±£8AW hrafitffifcilftTS., 8 AW 

h©ti?3B©#*©*£, -:3©A<J AW hrfffiBK „ 
[0 118] W^5 1 ^^.;V4 0«, 400^P-^ffln 
v>y#IM&4 1, 1 4 2, 1 4 3*«tZ/l 44lC*fMf 

?8£#SET£/£n5©D^«y£[ljS&©&>«rtt, yn-fe 
^©x-^^^tca&^ft-s. in&o4^©y 

^-^©0^5/^(51^4 1, 1 4 2, 14 3i3<fctfl4 

1 /OD 1 £®l8£tt£ 1 -3<D>/)l—Zf<Dn 

[0 119] UiSyirmU4 lft, 3U©7 2AW b© 
l/y^?4 2m5. uOV-/X^4 2©AX7«, til 
^•V*;^ Ofc&j&Stl*. Pv>X*4 
2©tfJ;*j«, 1 8 ©£&*>£ &•&«&© iOP-T'iL 

r, v;i^:/i^-y-3 ltcig^Stt*. ^©t;^^!/ 
ir-V-3 ltvmmz&r)^ i/yx^4 2 0ffl*lt 

an 8 e>mm& 1 1 ©^-^©A^sr^-rsv 
[0120] •?)v : ?zfvw3 i©ta*«, i 8©-t;w 

L'^xm5D01ffil/-^5'4 4fcS^$n-5. £ 
©D0 1fflk^^4 4©m*{i, F7-fA2 5©A# 

Kg^n*. j:©h^a*2 5©ffl*K, x-^?^ 

*JH/OD v;P5 i yi/i'1J-3 1©40© 

^;i^-^©a*4 5 «, mtf^^^4 o icitssss 
[0121] ^o©4tp©^;w-^ , ©A*tt, -en-e 

n. 8#©>7-f -^e-fc-S 30©^^^;V4 

6. 4 7*±tX4 8fc85$£n£. un5©18*®7 



(14) #H¥7-3 1 1 7 5 1 

-fIrfcttU 3^©y;i/-^©D^5/^[llKl 4 2. 1 

43^144^ 2AW>©«at, z.n\zm<- 

oromjf^AWhSMts. ±Ev;^yi^:?iJ-3 

ioTWSnS. :©f3-y3 6©OT^lCio 
T, D01ffll/^X^44B, »$&<Jftn— x-f >^** 

fim\zu%. -€-LT, 0±£# 
set***, sfcti, 1-^x^4 3rtir««f$nTv^x 
*©>7-H^e.i6tb3n^-M©AW h©it^*, x- 
io t7?v*)v i /od l^a^wcem-rs^t^wtBi' 

±f3T;i/5 1 ^'l'i7lt3 lfcSfc, 
I/OD2, I/OD3*<tO:i/OD4A^, 
nnyy?@Kl 4 2, 1 4 3*5,ttXl 4 4S;^bT<H 
*lc^oT*S-*f©AW F©fiMg M^fS 
A'JtWAWF) T-m^H/ODl^g 

[0 12 2] xY*;M 0d>e.-fi©/W F£itgsS*? 

T, X>*;M 0±lC#*FT-5xa©7W MCB8LDO 
J? lffll^X^M 4£0-xV>:9 r U ^niH^tC. x 
r*;i-4 0±(c#ft-r5— «©"7-H»CHL^^X^4 

x£©AW h©^D-fe>y^©e5l*, tf>&D©iSi&-F 

[0 12 3] P-^^4 2rtlC&&3nT^5te©n* 
©AW Ftt. iI9J&Jg#Tffl#©Xfi©AW h©^t'# 

txtt, 3 5{c#SE-rs^S^^5. JBTFC, ^©^*fcti 

x-^©te3g©fc«>^, x-^-^DXA-tt, n^-y 
^@&4 1 ©axy hrtt, — r?©^— ^©§^2 
1 ^©S«gP2 l©A*tt, x-^^^^ 

I /OD 1 ftTiJt), -€-©m^tt, 1 8©irJI. 

9t^$nxt^. 

[0 12 4] D I lffl 1/^X^4 9©ffl*», 
5 0tC«i^$n-5. ^©^^^JP5 0tt. 3^©^;P- 
4» ^©I'v'X* (.Vityir) 1 4 2, 1 4 3Mtfl44 

(c^l, d i imu^x^4 9to\zm$2nT^z>mm 

7UZ-V-IZMV) . DI HVi?X^4 9©ffl*tt* 

g2©i/^x^5 ltc^sns. i©S2oi/y 
x^5i©a*«» i3©i/->*x?5 2©A^<i:^n 

Ux-CX^-^aEfflD^i/^ (PCHECKtBSISSn 

[0 12 5] 3^«r, J1©IS3©I^^X^ 5 2©tB^3 
«. %4<7>VV7.9 5 4©A*CgE^3fl-5. r©^4 
50 ©l/^X^5 4©tiiM, +t-y>a^t , Jrt®S5© 
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Ui?Z?5 5<DAt)\zmM2nZ>. DI imW7.9 4 
9&J:Vl>V7s? 5 ltt, 1 8 0tMt>oTV>50(; 
#U 1^X^5 2, 5 4i5<fctf5 5«, 16<Diz)VV 

tt, ;VJr^yh £«J#T -5 d £ te^F&g-C* £ £ £ 

[0 12 6] l/i?X^5 1. 5 2, 5 4*5<J;tf5 5©A* 

£*-f£-?;i^:/i^-tf-5 6©Sgl©i^l'-7 p ©A?J5 

6 0lt n v y i7 0JS4 1 <Dif)V-Zf □ 5? <y 
{'0K1 4 2, 1 4 3*3<kOtl44{^n-? J nS^n 

5. eine.©n>?y^iEiKi 4 2, i43*5«tt;i44 

«> ^-n-^n, r-?5 l 1'*M/OD2, I/OD3 

*s«t zf i /o d 4 \zm&2 n-s . 

[0 1 2 7] TJW^PiMJ-S 6©ta^Jtt. 8b*5/h3 
-K©ECC (gE$£©£43th X7-ITiE3-H©BS) 
i^-lni?-/^ (ECC GENtBSI23nS^<i:t>» 
£) 6 1©AiCS8Sn5. ^©ECC4^P->*y 
^ 6 1 tt, X^-^tbbTITIE-rSfc*©*)©-??* a? 

©l^X;?6 2©A7jC&i&3n-5. 2 
tt. ECC£&JBn^£6 li:i(3&fisn$8 \f.v 
h A?Jl*©E C C©n- h* *>§ttffi£. 
[0 12 8] Wi?X*6 2<Dmt)\t. W*ffl©H7'fA- 
2 9©A*l'Sl^$n-5. tOH7^ A*2 9ti, ^l) 
X-^ATj/ta*?^^ (MDAT) 19{CS-fS. 

m 6 tt, 05 ©x-^ • * nxn-©*^ ssawrsfc 

se)©^"f5>^K-C$-5. H6lr*HT. 04©^ 5 

04©«^©7-f>£i^c£i*£;rr-5. 

[0 12 9] 06TI1 RH«ML|C-*-«fc&e, «S8 
i^SNOOP OUT©y-f^9A&*ll&-t*. S 

as^n^*^©*^***?^^*** 1 /o 

D (i) ©y<-V^7AC#iJDLTVJ5. CfflDIRE 
GO^t^7Ali, ^-^DXn— (DCB) © 
AA«©l^vX^, PyXi'4 9Mi;i/yX 

5 3 7 ©«SI*«T%>©Tafe^. **U5*— * 

A*/aj*?^^;n gcttusarr^u^-^A* 40 

(MD AT) CD^t^7Ai, 
^&DCB^t^-^*«eSI$n-5i:#©A*fi!l©^v 
3 7©«a8S;STDOREG©y-f-\r^5Aa:» D 
CB©tfi?jffl©k^X*4 4©#Sg£aiTtt88DO 
(i) ©^-fira^Afcft. f-^ft^H/OD 
(i) ©y-f^^ACftiDLT^S. 
[0 13 0] tttlt x-^A-XSr&gcWd&nKtffU 
-TZZtiZiQ, «dl^«l On s e c©#«trSV^D 

«»i«m#cK©i^ragtffi3-r^)) 

5££jJ*pJig{cft£. -^UT, ^©2««3©|ffl (#* 50 



!&H¥7-3 117 5 1 

OgSl:Ml/2 0nsec) £#7 H V7./z\^> K£ 
jIJBAX (ACBUS) Sfctt^^'Jx-^A^/tiiTJ 
^ir** (MD AT) fcfitf-rSiltj&nirtBfcfc*. 
[0 13 1] #*©e»C#U 8/H h©^ 

(2y-H) sfcia**©^-* 

«> ^-^©iSSitf, ^ny^M»©«FMHIlT?SlffS 

n^f*ffl#t. &#WK«jrr£2AW h©&i§^T 
fjfcn*. ^©^^^-^©tesia, «^©t-^ 

[0 13 2] Z(DZt\t, 8o^oSS5r-^ft* 
;H/OD (i) £*^U£©H©x-*£3tS:B#WW 

Ira AT, ->XT-A©^^'Jx-^A^/ffl^^r ^Jl' 
(MD AT) iil^THl/X/WH 2«©/-K£« 

#-5. sstc, 5 ; -*:fc±tf7Fi'XK:*fLWg-f-5ffi 
[0133] zo^r. m6&m&%rmisT^<z\££-t 

P 3 Kfe^T, ->XrA/Ufe ^t^x-^^^^^JC^ 

SlfllA'X (ACBUS) ±»£j£ai-f£o 
[0 13 4] M8JP 8*±W»!P 9JC^VJ 

Xffl? 1 ^^^ (MADDR) ^ZFI/Xatfeig^nSo 

u©mc, ^D-fe^-y-is, ^p5(c^^t, _ s© 

/t-f hCx-^tx-^^^*^ I /OD 1 -LfcjgJfJ-r 
^©.fc^lCbTSItnSnfc^-^tt. ^»§P6»C* 
^T. DI lffll/vX^4 9 (0 5) ftTffi^^n^. 
■5-LT, iWi^HUTflUtSnfef-J'tt ^©^© 
^Wtr*V»T. DI lffll/^^4 9d^l/^X?5 
1, 5 2, 5 4*.t^5 5^**<EMSn«.. 
[0 13 5] J3J8P 1 OKfc^T, X— ^1r*/H/ 
OD 1 <£^LT§fflSnfcg«D©— *©A*-f h©^-^ 
W^X^ 5 5 fil:ffij$Sn5. MIP10 t-SJH 
T, ^n-fey-y-ltt, 2#Borl©;H h©^-^* 
f-^ft*;H/OD l±»c2ltHTa. d©2#B© 
x-^at. DI \nVV>7.9A 9*>^*X^r-HSi^© 

1/^x^5 1, 5 2. 5 4-vte^^n-2>t, c©eais 

ftfcx-^te, ^MP 1 0©«iK<i;t3WvX^5 4rtC 
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[0136] act scut. ^D-try-y-ite, mm? 

7&£8MIP8£4Sfr»' , t. 3f|4#@©-^ffl;H 
bO?-?*?-?^*^ I /OD 1 -LcarnT*. 

^5i. 5 2Wc&#£tt > mbp i o©8ira«fcD&/B 
BrigJcfts. ^©ckStcLT. ^a-t-yU-itt, 4-3© 

vjl^/WiUJ-B 6©W^j(r^ViT> SM^h©^-* 

[0 13 7] mMP 1 2*<ktXP l 3tr*^T, 
ZfU!?y5 6*S-f*-^©^lC!^0. fitfg^I'v'X 

(md at) ±i:(aif-^«ani. 

»P3{C*V>T, •ffiCD7 p D-fe5/-9-2*tT^-kXS*«^ 
ABREQ2^ti^L. M8JP 5 :/n-fe-.ytf- 

=L-)iomz&&Mmzm?z>AxvtBjm^A b g r a 

X*n-fey-tf-2«, «»3P7*iJ;t;«MP8©M 
MT, 7Hl^X/nV>h*e2lfflA*7. (AC BUS) ± 
K7FkX£;@ittiU 3>r>. J3S8P 7~f^$P 1 0 088 
RBI!. T-^ft^H/OD (2) ±.\z4tt<Drt-1 b 

[0 1 3 8] £©J:5ftf»ffitt» M83P 1 43s£Ttmm 
P15tr*V>T. 3tf-$n&^Ck>?X^6 2fH\Z& 

mznz. *n®z.\z, 2c?cD^ , a-fe5/tj-i > 2*^^ 
^u^oKMtt, &ftmttmrn<Dmzi£rt>ii\z£K>fTt> so 

[0 13 9] ilP5©IH^nt-vi}-l* 

7^irX©W"I*t»6n-5. dWT^-fcXOlfiiJIci: 
D, JflfflP9:fc«fctfJl^P 1 0©JfiWl::*3V>T, THU- 
X/PV>Fte3£JBA*X (ACBUS) &TbUX\Z& 

^TAt$n5. SSI:, ragBP 1 2&i;ZfmmP l 3 
KfcUT. ^t'JTb'VXfflft^ (M 

ADDR) 1 8(rte2l$n^. 40 
[0 14 0] fl;ttf» ^«BP2 0^<t^WP2 1IC* 

/aJA^**^ (MD AT) 1 9±T?&fflWea&!3, 
^SJP 2 1^±^S8P 2 2fC*V5T, 7 
(DOREGCDy-fi'^A) rttC«jf$n-5. «»P 
2 2fc:fe^T\ V^T'VS'-tf-S l%>£ZfUi?7.*4 2 
te, -M©AW h©5 i -^^D01fflI^^X3'4 4lr<E 



#BI¥7-3 117 5 1 

[0 14 1] SSIC, «^P2 2tw*ViT, /€'Jt- 
^XA/HJAft^ (MDAT) 19&&TS]s*JX* 
3 7;0t£n;fc!fft»fc:fc3©T!, CtlSOft^H 9t 
«ti;ix-i?X^3 7tt, mX&foOZfu^yWZ&Ql'Sb 

Sttfe#J©«&£ei£LTffifrrs C t 
JHJ8P 2 3t£:fcV>T, DO 1 ffl I/v>X*4 4 

UtEKSSn**. titc-Jj-V. ±8B©DO l«U-v? 

-vfr^vws iic«tosj?$nfc-*©A-f 

[0 14 2] JHJ8P 2 4, JUMP 2 5*i«fctfji83P 2 6 

i /od i ±(cteiisn. tess&ffca^T-r 

£©»&. ±IS©^*-tflbtt^. -fS©^*fflb«) 
f£ t mfttttSimtettWtz-Z tt£ .J: 5 ftlgitftflMC £ 

[0 1 4 3] MISJP 3 C^T, m%&&tilft 

£ o *>&vzm&mi'mmzm%-rz7? 

Ml P 8 ©Si U V -X 5 <i V* 5 i55£# 

s&viL-Dtzit, mmp i 8*5j;i;«»ip 1 91:*^ 

(MDAT) Jtfc#ftU SStC, M»|P1 
9^j;i;«fflP 2 0 fcfcl^T, iffix-^©*^ 4 !^ 
X^3 7 (DOREGO^ti'7A) fil:D-f-f> 

[0 14 4] ^*8P2 0~^»3P2 3<Dmffl~e> DOl 
4 (DO (1) ©y-firy^A) ^©^P 
«>^teS^frt»n-5. $e>K, M»P2 1~M1P2 4 

^fflT-^ft^JH/OD 2^©«^|«, DOl 
m V : s?,9 tT-^ft*JH /OD 1 ©itfr©«jfPlr 
MT-5gS»W^^W©S*a-&t)1i:tc±oT*ffSni.. 
[0 14 5] ^dT, ^»3P9lC*ViT, 

S^jX^Iil^WfeJ&O^XxAA'X^roT^-feXS 

S^$nfc^»!)&^ 1 O^ny^^JW^^^EU^-^ 
A*/aj*^r*^ (MDAT) 1 9#&fflW?&5 

/ta^^^^JP (MDAT) -*Tf, ^S8P5©»! 
WrSLa$nfc7^-feXS^*«JETS«t 5 e. 

nT^s«t5*. ««8p 2 o*«t^»8P 2 1 

T, MDAT^ffiffipJtg-C7ittn^€.^^^ 
[0 14 6] fni$Al:, — ^X^A^^EUMffll^- 
h 1 5*tAX^©T^-feX*fFaIL» ^t-T-Slil 
f^SSlr^DifPtUT^IS-rsi: (SSlP13feW 
^»!P 1 4) . CCyXfA^t'JSfla-^ h 1 5 
^t'J7Fl/Xffif (MADDR) 18±^ 
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ay&ymzitz mmpi 6) . se.it, ±gB©a- 
•>M5», ^yx-^Art/m*? 1 **^ (mda 

T) 1 9±^Ox-^coesiSE±-r5. -e©&, ±ffi 

snfcww (wasp 1 8i5«fctf«»ip 1 9) Kg^sn 

[0 14 7] -tnifcAlC, x-**S2l»ff 

x pe^a-jm t, §aco^ , D-fe5'it<D9 1 +*;v (x 

-^ft^H/OD (1) ) t&ffiffl-fSriJCtD 

jiffsns. cntjiDAT, ±i2<Dfeit«. zme,©? 
v^PlcNfltt-S'ty 77i LT© >J v-x, tt?U5£© 

oTfe^frsns. rnerouv— x«, • ^ p 

XA— (DCB) OP-^yJ'rtC^DtyU-Cft^ 
[0 14 8] 0 5O^D>y;?0*«kt;@6O^ 

&A&© 7 n-fe y -y-Mgat-r* bs»c * 5 y a-fe * -y- fc ± & 

Ttt, «tgW(C04©DI im\si>*9 4 9£^55fcU 
^X^S., ft^5 0> 4 6, 4 7i5,J;tf4 8©— 
^fc^LT, «KIEWtS4<DD01fflP^X^4 4t^ 

[0 14 9] 0 3 0^5>:?B£#JSLft*t&ISlCi}& 

[0 15 0] ^D-fey-y-feitX^^E Utya-;K0S[ 
(«P*UV»3l0MIK::&tr»Ttt, 4-pCD^D-feyiJ-t. 6 

^Jtttoraroffi^ttoitatttsjcia^sns less? 

t>\Zg><<Dy : -* • *PXA- (DCB) »Di>^i 



(17) #M¥7-3 1 1 7 5 1 

tfn-F^jS&SrflAT^S. <*Sfc, x-^-^PX 

* U fit SWgB^Wfc^xV 77-fO£J!)l:7'Dtyt* 

5) fcJ&WlsJKfcfli^T^-S. 
[0 15 1] 3 Sit, 7FkXAX;fc<ktfnv>r ; AX 
IC^-f-ST^-feX (ABREQ (i) ) i. x-^x-V 
^Mznt^TZMTs (DBREQ (i) ) ©7-bfh 
> a >©&!&£=&>* ffii:©fl^£&ffl-r£ Z. t t>"SI 
JO flT*S. £©7-fcfbl<— >3>T«, fg*ftiL»f£ 

rc«-e©ffl©i6f^cgi-r ^ 7 ^ -irx o 

U AX©ff^£P&T*£»©h5>tf:?>'3>£# 
$--XSSM>fBfc*SU -en^AlC. ->XfA/UO 
[0 15 2] nV^a±yD-f,^ »R«fc«*fflL5&£ 

20 Zt&njmiZ-rZftlblZ. 2 «. «»Ol'-7 

X^4*Xx-Kjg^iCtC-r-5a\ FIFO 
(First in-First out) ©X*y PM&ZTZZ tiz£ 

»«aacD*tr^«.»f^o«-&B, u 

<ViA«v Z.<D£5fcf!Vk\Z> @5<DWi?X^5 1, 5 
2, 5 4*><J:tf5 5©TMfi!ltcEB$n^A*A*y7r 

l^»{cS2ii-r -5fcJe>©rai;=k 5^A*Ay x r &~>Xx 
30 h.*^)MW3--v V l 5^tc^t«Jitlr<kl9^ffl$ 

[0153] ciwi'Sfct-nfi, f«^65nfcMS3o 

amm *im\zn.z> £.^i3.*v>'&.<owim\z%.-em&*z> z 

Sr«^-r^7-=^x^x¥lr«trj»«Sn2)fiJjfett, ^ 

Testis ::t7j^f e.n?>. 

[0 15 4] Cin*T©ittKtC*tiT, — -o 

<Dif)V— 7"©7"nt-yt, TafcS, r— pCDT'P-fey 

^necD^p-fey-y-^ ^gfWAxtffisaiK^ 

Xx-X^7y^&^LT(Dx-^©l|£SI=£ff5fc«) 

50 fzmmz£z>. -8©^ 
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[0 15 5] t\<D)§^ mz>fo<Dif)\,—7<a-7n1r.y# 
fc, x-^-r^Jl'fWfflla--/ h (5*-* • ^oxa 

-) 1 6 t<ow^\zmvx\t=.mm^ : f-9n7,t^x w 

[0 15 6] 5=-^ 
&&Mmmizmi£.TZ>Zti!fi'&mzfcZ>-C&Z5. — 

* (jtewesTifFtrMaiwwsafcbT^rs^D a? 

JTWAXi©^-*^ 

y?mmzt>rzK> wz.& 2^d^) nxsfitt 

ZCHZZ-oTmr-ZtlZ. 

[0 15 7] ±.f&<DM\t, WbfriZ, =r—$ • ^nXA 
-*», l3 5tC^LfcJ:5*^'f !/, ?fct>*>, nvVr 
mVi?X9*mtti?^~7-T!$>Z>1§>'S\Z<b?).ft%f,&-X!& 30 
5. @7It 01 ©VJl/^T'n-fe-/-!* • ->Xt-A£&J& 

a. cc-ett. ^obi i \zmL?tmfem%tmmmz<% 

[0 15 8] a7©^Py^Eti, 2 

OfrlZ&KTmi<D7uy?®tmi3LZ>. 0 7TH 7* 40 
D-feytJ-ltt, 10 2l;iD 

«fi£$ti5. ^ne©2^cD^n-fe^-y-i o l, 102 

tt, 7h*UX/3V>F£2tfflAX (ACBUS) 17 

^.fctfx-^^n /od 1 lt:**LESt;:gM££*i 
a. 

[0 159] rft6>0 2O£>7D-feytf- 1 0 

1, 10 2IJ, 7— bf HW— >a>ffl©v'X5 i A^ ; EU 
MW3.-y h 1 5rt>£jin«. 2VMC^E-a-r5 2t3CD3fi 

7*10 1, 1 0 2ti. 3V>H^a:tX7 , H^XA*Xfc 50 



#M¥7-3 117 5 1 

*rt*7^irxtf^t>-cfc<, T-mWI/OD 
1 izMTzrztZ&b^&LtztZlzv 2-z><?m&ls 

[0 16 0] v'XfA^t'Jfflflia-vMSH 7— 

ocyatyU- 10 1, 1 0 2#, ftMW^Sfe'&t)^ 
t <fc 0 x-* 5 1 + *)H /O D 1 ±T h 5 >1f ^ > a > 

2^©yatytl 0 3, 1 04i, -f>^7i-7ffl 
7^t?»5<>?7i-X • n*?v!> 1 0 5 t\z& 

[0 16 1] m&©2OO^D-ti''!H0 3 > 104 

a, s^icsmi^^, — jewft^-f^^ww 

AX 1 0 6S^"UT-O^Xx-X • 1 0 5 t 

fifTT^. rO'f>5'7i-X'Dv ! y?10 5lt 7 

KkX/3v>h*gSffl/U 1 7i3«fctf7 i -;$'3 i **;i< 

I/OD2JC^^n5. >f>^7x-X-D 
i^S/? 1 0 5 «. ^BffWAX 10 6 (C^-T2.7^-feXO 

7-t>i/-y3X -r^fc^, mmzft?. z.<DT- 

¥hU—>a>U. ->XxAAX (7Hl^X/riT>H 
IfciiJBAX) 1 7fe«ty:5r-^5 1 Y*;H/OD2CM 
l2^©^DtyD-1 0 3. 1 0 4fcJ;0«;*£tt-57 
^ -feXKfc 5 C £ \Z «fc D *ff 5 . 

[0 16 2] rn&<D7i7-feX^f4, ^XfAAXO 
7n h3JN3,J;tf$'--f S^lCflhjT, u0yXfA^ 

x assign*, ^stwaxi 0 6&#mm?'(7-c& 
0, ^Dt-ytio3, 10 4<Dmm<#mm&is:~cm. 

-X • U~?y!? 1 0 5#, i'XfiftOiOi^S^i 

CD/DtyiJ-1 0 3, 1 0 4H, v-X^AAX (7Hk 
X/3V>F«2tfflAX) 1 7*<ttX5 i -^9 1 ^^;H 

/od2 \zMi<w.mzwm'tz<DT. mc&#T\z&z 

[0 16 3] Z\(D*8i%. 7n-fey1M0 3, 1 0 411 
vXf A^i'JiWiZy h i 5«C±0¥— O^Dty 
•iJ-t^atl-So -€-LT. -f >?7i-^ • 05?y^ 1 

ff-r*. ^&^*m\<D%ffe<Dnmm\z~D^-T:mmvT 
x?*\stz£vtem&iiz<Dz>-*%m%:m.'%.-rz c tas 

ttHfeiCK-€-O^Milli4&lc|S«Snfc5SW©ieB8l*it*« 
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[01] *5EW©-^»W^«£oT«i«$nST-*x 
[0 2] B 1 f t Or-^f t^JUffla 

[0 3] HI ©7— ^^^^©^X^A^^Ufflm^. 

So iff 
[04] BIlflDTJPf^nty*' v'X^ACDftfPSK 

[0 5] HI OW^ntyU' • v'XfAOf-^ • 

[06] asor^ • jrbx/^o)ft#t«iH-r*& 

[0 7] BlOV^Dt.y*- ^X^A&^Lfc 
««SSt«WSW:^:n ty ^0T&5* 
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1, 2, 3:fc£tf4-;/D-try"y- 

10, 11, 12, 13, 1 1 3i5j:tfl 1 4-^5*3. 

1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
3 1 

3 7 
X* 

4 1 
44 

4 9 

5 6 
7 0 
7 2 



•^UTFl'Xffl^*^ 

4 2, 5 1, 5 2, 5 4, 5 5i3cfctf 6 2 

1 4 2, 1 4 3&£tfl 4 4-D^^^|l|» 
•DOlffll/yX^ 
•D I imWTs? 



[01] 



A 


-10 


B 




C 




0 


i 3 


E 


J" 


F 


|pw|ar| 




[w|ar| 




|w|ar| 




|w|ar| 




|W|AR| 


| t>W| AR | 



L. 



5TAKTA 



ckT 

START B 



CK^T 
$TARTC 



H9h 



6~ 



l/0D1> 



START D 



5TARTC 



^6 



l/0t>2 



it 

St 



' ST AST F 1 
I 



I/0P4 



CK, 

3 ^ TCTtevtf 



a- 



9- 



-15 



^T7 maror 
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7-311751 



[02] 



SEL* 




I/OD4-4 



[03] 



AB6*ANT(0 



I 25 



--70 



1/ 



74- 



Z 



76 



i ^ 



EN- 



'72 



15 



AED*i , 



START 



5TARTC* l^yi*^ 



START ^ 



jTAKTJ 



-==r> 
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[04] 





r 


r 




n 


r 




n 


n 


r 


n 


r 


r 




ABREQfOi 




























AB&RAKTftX, 




















■ — ^ 








































































; ) 


ARESP 






























(retry] 






H**CMADDR 






\ 




o 




M 






M 








1/dDW 
















■< 










m 



N U t L /S -7»-5«b/^ 
MOD I FY-W<7?-f 
RETRY-'Jh^-f 



[05] 



SBLN 



5» 

□ 

Hi 



X 



5*k 



>40 





59' 


60' 




. M - 
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[07] 



10 



11 



16 



1« 



]Tck ^yytcK yiT^ TTk« 



14' 



17 

_L_ 



70MT 



1'^_j6l__l02 



I/OD1 



~7~ 
20 



- V0D2 



40*4 '105 
2 1_J05 __1_U__J 



7DW 



15 



-18 



(si) int. ci. 8 sagijE^ frmmmm^ f i e^a*®^ 

G 0 6 F 13/12 3 10 J 7368-5B 



(72)5S9m *;Vn /Ca-'J 

-f:5"J7& 20131 57/, t?7 /t7 
5»yx, 78 



(72)SHH#. T>i?x.a ?yrU 

f^UTH, /ttf7. 27029 h?v>xAV, 
If 7 k ^h^P*. 20 



